Tower Standard LUST Site_

LIF Borig (2016 LDE)
Wikipt Probe (2016 RE)
Borehole (2016 BERS)
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Legend
LIF Boring (2016 LDF)
MiHpt Probe (2016 REI)
Borehole {2016 BERS)
Borehole (2015 REI) =~
New Monitoring Well (2016 BERS) |
-Existing Monitoring Well
Vertical Aquifer Sample

immms YOC 500 ug/kg Contour
Hydrology

rea = 7,175 square feet
Volume = 2,425 cubic yards

u/kg = micrograms per kilogram

LD u Flambeau

LIF = Laser-Induced Fluorescence

MiHpE = Interface lic Profiling Tool
BERS = Bristol Enviranmental Remediation Services, 1LC
REI = REI Engineering, Inc.

VOCS = volatile organ ¢ compounds

‘Weston = Weston Solutions, Inc.

LAC DU FLAMBEAU, WI
TOWER STANDARD LUST SITE
AREA OF VOCS IN SOIL ABOVE 500 ug/kg

T DATUM: ate:

Bristol wem

S -

CALE
LGS, AE’% 9 Colmepping, ferogrid, GRS
Phone { TRITOE

I71563-0013. Fax (907)363-6713
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Legend

®  LIF Boring (2016 LDF)

WiHpt Probe (2016 REl)
Borehole (2016 BERS)
Borehole (2015 REI)
New Monitoring Well (2016 BERS)
Existing Monitoring Well
Vertical Aquifer Sample

wmmm YOC 10 pigyL Contour
Hydrology

pg/L = micrograms perliter

LD Lac du Flambeau

LIF = Laser-Induced Fluorescence

MiHpt = interface Probe/Hy ific Profiling Tool
BERS = Brisinl Environmental Remadiation Services, [LC |
RE! = REI Enginearing, inc.

VOC! ‘wolatile organic compounds

‘Weston = Weston Sohutions, Inc.

LAC DU FLAMBEAU, Wi
TOWER STANDARD LUST SITE
EXTENT OF VOCS IN GROUNDWATER ABOVE 10 pg/L

JSEI-0013 Fax (907)563-6713

NADS3 )
PROJECTION:

DATUR:
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AS/SVE Technology Description

Use Air Sparging and Vapor Extraction to Remediate Subsurface Drganics
By MG Martey, B Drosti, MM Hogking ankd G, Broel

From Enviroomental Management: Wastewater and Groundwater Trontment

Excerpted from:

In situ air spa 1ging (IAS) is use d to remov e volatile organic compoun ds (VOCs) from

ground water aquifers. Concep tually, the standard IAS proce ss is sunple — clea n air is injected
into an aquifer be neath the water table. This induce s the mass transfer of VOCs dissol ved in
ground water , forcing them mto the vapor phase. It also adds oxygen to the groundwater.
promoting ae robic biore med iation (Figure 1}). By forcing contaminated vapors to migrate from
the saturated portions of the aquifer to the vadose (unsaturated) zone above the water table
1AS promotes aquifer
remedi ation by a host of
physical, che mical and
biological process es.

To control the poten tial
migration of organic vap ors
as they move from the aquifer
to the vadose zone — or fo
cap ture unwanted pollutants
for de struction or recycling at
the surface — soil vapor
extraction {(SVE} is often
applied in conjunction with
IAS [1.2]. In such a setup,
vacu um pumps at the surface
mduce the movemen { of
sparged contaminants to a
serie s of vap or-extraction
wells. Vapors collected at the
sur face are then subjected to
any combination of standard
ex situ trea tment sche mes,
including carbon adsorption,
catal ytic oxida tion, biofiltration or condensa tion.

0 51t Al soprging well o dealized alr channel

FIOMRBE 1 {above ). By inlecting air
beneath o groundwater aguifer, air
SpaTIIng Sperations can indice aguiter
mixing, and promote the volatilization or
Blodegradataion of dissolved arganic
contaminanis Vaporestiectionwells then
create a vacuum in the subsurface, tof
direct the flow of liberated vapors to
recovery or monilonng wells
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What Are Soil Vapor Extraction And
Air Sparging?

Both soil vapor extraction, or "SVE,” and air sparging
extract (remove) contaminant vapors from below
ground for treatment above ground. Vapors are the
gases that form when chemicals evaporate. SVE
extracts vapors from the soll above the water table by
applying a vacuum to pull the vapors out. Air sparging,
on-the other hand, pumps alr undergrourd 1o help
extract vapors from groundwater and wet soil found
beneath the water table. The addition of air makes the
chemicals evaporate faster, which makes them aasier
to extract with another technology, such as SVE.

Both methods are used for chemicals that evaporate
easily—like those found in solvents and gasoline. These
chemicals are known as “volatile organic compounds,”
or ‘VOCs.

How Do They Work?

Extraction;

SVE involves drilling one or more extraction wells into
the contaminated soil to a depth above the water table,
which must be deeper than 3 feet below the ground
surface. Attached to the wells is equipment (such as
a blower or vaocuum pumpl that creales a vacuum,
The vacuum. pulls alr and vapors through the soll
and up the well to the ground surface for treatment.

i
|

%wr Frwglenent

Bl ”\

Llawa

Cowpranevr for
e Bprgging

Wi fe s
Tt Grgueabatir

b

,«»‘“’“mﬁm% e M»ﬂw w

Huslration of s combined gir sperging end SVE syslem.

Sometimes the ground must be paved or covered with
& tarp to make sure that the vacuum does not pull air
from sbove into the system. Pulling in clean air would
reduce the efficiency of the cleanup, The cover also
prevents any vapors from escaping from the ground to
the air above,

Air sparging involves drilling one or more injection
wells into the groundwater-soaked soil below the
water table: An air compressor at the surface pumps
air underground through the wells. As air bubbles
through the groundwater, it carries contaminant vapors
upward into the soil above the water table. The mixture
of air and vapors is then pulled out of the ground for
freatment using SVE.

Extracted air and contaminant vapors, somefimes
referred to as “off-gases,” are treated to remove any
harmful levels of contaminants. The off-gases are first
piped fromthe extractionwells 1o an alvwater separaior
fo remove moisture, which interferes with treatment.
The vapors are then separated from the air, usually by

pumping them through containers of activated carbon. .

The chemicals are captured by the carbon while clean
alr exits o the atmosphere, (Bee 4 Cliven’s Guide o
Activated Carbon Treatment [EPA 542-12-001.]).

Filter malerials other than activated carbon may be
used. In a process called "biofiltration,” tiny microbes
(bacleria) are added to break down the vapors into
gases, such as cerbon dioxide and waler vapor
Ancther oplion is to destroy vapors by heating them to
high temperatures.

How Long Will They Take?

Cleaning up a site using 8VE or air sparging may take
several years, The actual cleanup time depends on
several factors. For example, cleanup may take longer
where:

+ Contaminant concentrations are high.
= The contaminated area is large or deep.

+«  The soll s dense or moisl, which slows the
movement of vapors.

These factors vary from site 1o site.

—-—-——————-——6————-———-—-—-—————-—-———-
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Are SVE And Air Sparging Safe?

When properly designed and operated, SVE and air sparging pose little
risk to site workers or the community. Treatment of the vapors involves no
harmful chemicals that must be transporied to the site. Chemical vapors
are contained from extraction to treatment so they cannot be accidentally
inhaled by anyone nearby. Only clean air that meels air quality standards
is released. The air released 1o the atmosphers following treatment
may be sampled to make sure all harmful vapors have been removed
or destroyed.

How Might It Affect Me?

Area neighborboods may experience some increased truck raffic as the
equipment for SVE or air sparging is delivered and later removed. Installation
of the systems involves the use of drilling rigs and sometimes other heavy
machinery to install wells, blowers, and treatment equipment. Sheds or
larger buildings may be built o house the treatment systems, keeping any
noise to a minimum. Workers will visit these systems regularly to ensure they
are working.

Why Use Soil Vapor Extraction And Air Sparging?

SVE and air sparging are efficient ways to remove VOCs above and below the
water table. Both methods can help clean up contamination under buildings,
and cause little disruption to nearby activities when in full operation. SVE and
air sparging are often used together. SVE and air sparging are being used
or have been selected for use at approximately 285 and 80 Superfund sites,
respectively.

Fipes branspirt vapors Trom the Above-grovnd treatment system includes hwi tanks of
pnchergroumgd BVE extractionwell - aciivaled carbor:
o treatment.

NOTE: This fact sheel s intended solely as general informalion 1o the public, 1tis notintended, nor can it be relied upon, lo create any
rights enforceable by any party in ltfgation with the United Steles, or o endorse the use of products or services provided by specific
vendors, The Agency also reserves the right i change this fact sheel at anytime without public notice,

Unitad States Office of Solid Waste and
Emvironrental Protection Emergency Besponse
Agency BIo26G)

EPA B4AZ-F12-018

Septermber 2012
www.epa.govisuperfund/sites
wiwwscluinorg
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